CVD the second major cause of death in Africa, accounting for almost 11% of total deaths.
nuTriTion AnD CArDiovAsCulAr DisEAsE

IntroductIon: cArdIovAsculAr dIseAse (cvd) In AfrIcA
The global burden of CVD is enormous and is rapidly escalating in developing countries.
(1) At present, this burden seems to be the second major public health concern after HIV/AIDS in many developing countries. The World Health Organisation (WHO) estimated in 2002 that 29% of deaths worldwide were due to CVD, and that 43% of global morbidity and mortality, measured in disability-adjusted life years (DALYs), was caused by CVD. (2) It is estimated that by 2020, CVD will be the leading cause of death, probably accounting for 73% of total global mortality and 56% of morbidity. (3, 4) Africa, like many other developing regions, has traditionally focused on controlling infectious diseases. However, a health transition associated with development, urbanisation and modernisation of dietary patterns and lifestyles has contributed hugely to an increase in non-communicable diseases (NCDs), to the extent that in 2001, already 20% of deaths in sub-Saharan Africa were because of NCDs. (1) Clearly, a new approach to disease prevention in these countries is needed. Summer 2011
Volume 8 • Number 1 25.6% had rheumatic valvular heart diseases and 22.5% had cardiomyopathies. (8) A prospective study in Ghana conducted between 1992 and 1995, revealed a high prevalence of CVD in the study population such as hypertension (18.7%), idiopathic cardiomyopathy (17.4%), congenital heart disease (14.5%) and coronary artery disease (12.7), respectively, all major causes of CVD morbidity. (9) In Mauritius between 1990 and 1994, age standardised stroke mortality between the ages of 35 and 74 years were 268 for men and 138 for women per 100 000, (10) Ghanem and Freji, (11) estimated that in a Tunisian population prevalence of risk factors for CVD were 19%, 10%, 28%, 36% and 21% for hypertension, diabetes, obesity, android obesity and smoking respectively. In South Africa, the Heart of Soweto study (12) indicated a very high prevalence of CVD risk factors and provided "strong evidence that the epidemiological transition in South
Africa has broadened the complexity and spectrum of heart disease in the community". Clearly, this summarised data does not augur well for Africa with projections that health will not improve and neither will the level of social and economic development, unless this CVD burden is controlled.
Evidence exists from Western industrialised communities that with ideal programmes and strategies, CVD and its risk factors can be reduced and are preventable. (13) (14) (15) (16) The decline in coronary mortality in Finland (17) is often used as an example of how it is possible to control CVD. A holistic, community-based cardiovascular control programme, which included a variety of measures to change dietary intakes, was initiated in 1972 in North Karelia, a county in the Eastern part of Finland. The decline in coronary mortality in this region between 1969 and 1979 was 24% in men and 51% in women. The drop in the rest of Finland over the same period was 12% in men and 24% in women. The decline in North Karelia was greater than that of other counties of Finland for both men and women, suggesting that the preventive programme was effective. (17) Nutrition/diet has been shown to be a significant modifiable independent risk factor for CVD. (18, 19, 20, 21) Despite the relAtIonshIps between nutrIent
IntAkes And cvd
The evidence that optimal, prudent and adequate nutrient intakes can reduce CVD risk is convincing. (19, 20, 22, (23) (24) (25) 26) An imprudent diet;
high in saturated fats, (27, (28) (29) (30) (31) (32) salt, (33) alcohol, (34, 35) and refined carbohydrates, (36) low in fruits and vegetables (37) and with more energy than needed, is strongly associated with increased risk for developing CVD. (19) The link of this diet with CVD risk factors is illustrated in Figure 1 .
The ideal prudent but adequate (balanced) nutrient profile agreed by national, regional and international bodies (38) (39) (40) that establish dietary requirements for the prevention of diet-related NCDs, including CVD, are summarised in Table I . It is important to realise that the optimal nutrient profile to prevent and treat CVD given in 
fAts And oIls
A diet with excess saturated and trans fats leads to dyslipidaemia, and especially hypercholesterolaemia a risk factor for CVD. (18, (23) (24) (25) 41) Saturated fats are mostly found in animal products. Trans fats are found in semi-hard oils that have undergone hydrogenation in the manufacturing of margarines. The new inter-esterification process that replaced hydrogenation gives margarine less trans fats.
Saturated fats should be replaced by poly-and monounsaturated oils, shown to be beneficial for overall cardiovascular function and health. (20, 21, (23) (24) (25) The major sources of these oils are plant food sources such as soybean, sunflower, rapeseed, palm and groundnut oil. The essential omega 3 and omega 6 fatty acids are mainly found in fish oils, (42) (43) (44) (45) nuts, (46) (47) (48) (49) 50) soy bean oil, (51) and are additionally preventative of CVD. (18, 19, 20, 21) Additionally plant sterols have been shown to reduce CVD in different populations. (52, 53, 54) "free" or Added suGArs
High intakes of mono-and disaccharides added to foods and drinks may reduce or dilute nutrient quality of diets by providing only energy, therefore contributing to overall energy density, a low micronutrient density, a positive energy balance, and increased weight gain. A randomised trial showed that when soft drinks rich in free sugars are consumed there is a higher energy intake and a progressive increase in body weight when compared to situations in which energy-free drinks that are artificially sweetened are consumed. (55) The recommendation is that to prevent these effects, not more than 10% of total energy intake should be in the form of added sugars. 
A universal reduction of about 3g of salt a day, could lead to a 50% reduction in the number of people needing treatment for hypertension, a 22% drop in the number of deaths resulting from strokes and a 16% fall in the number of deaths from coronary heart disease. (61) There is a hypothesis that African populations have a genetic predisposition for salt retention, which may be compounded in urban African cultures where salt intakes are generally high, causing an increased prevalence of hypertension. (62) Epidemiological evidence suggests a J or U shaped relationship between alcohol consumption and CVD, (34, 35, 63) which resulted in an acceptance that moderate consumption of alcoholic beverages such as red wine, may be cardio-protective. However, in a population-based study amongst 2010 black South Africans, increased alcohol consumption was associated with favourable lipid profiles (increases in HDL-cholesterol) but also with increased blood pressure, indicating that the cardio-protective effect of alcohol possibly disappears because the increase in blood pressure offsets the benefits. (64) chAnGInG dIetAry pAtterns In AfrIcA:
the nutrItIon trAnsItIon (nt)
The NT in Africa, which accompanies economic development, industrialisation, urbanisation and more sedentary lifestyles, is characterised by an increased intake of animal-derived foods, "fast or convenience" fried and/or packaged foods, salty and sweet snack foods, sugary and/or alcoholic beverages, while intakes of plant-derived foods such as staple whole-grain cereals, legumes, fruit and vegetables decline. (65, 66) Although some of these dietary changes may actually improve intakes of some micronutrients such as more iron from meat or calcium from milk, they mostly result in diets with too much energy, saturated and trans fats, salt, alcohol and sugars, and not sufficient dietary fibre (NSP), as well as deficiencies of many micronutrients and anti-oxidant phytochemicals. The result is an increased risk of NCDs, including CVD, which explains the observed increased morbidity and mortality from these diseases in developing countries such as South Africa. (67) Tragically, in many developing countries, the transition to these "modern" diets is taking place before the battle against undernutrition has been won, resulting in a double burden of infectious and NCDs, further exacerbated by the HIV/AIDS pandemic. (65) has it proven so difficult to steer the NT into a more positive direction, moving populations from undernutrition to optimal nutrition and not to overnutrition? The answer is probably because the many, integrated forces driving the NT are also barriers to optimal nutrition. These include inter alia negative changes in the food environment, inherent food preferences, lack of knowledge, and the poverty-malnutrition cycle.
The changed food environment is a consequence of globalisation and economic development leading to availability and affordability (even for many poor people) of food products such as salty and sweet snacks, fast foods, cheap fats and oils and sweetened beverages not previously easily assessable. It is especially the food industry that could play a role in this area to improve and promote the availability of healthier products at affordable prices, and governments through policies, legislation and intervention programmes to facilitate a healthier food environment.
Another barrier is that humans inherently prefer and have appetites for creamy, fatty, sweet and salty foods with a high energy density and lack of fibre. (68) In addition to many direct effects on CVD risk factors, high intakes of these foods, coupled to more sedentary lifestyles could lead to obesity, a risk factor of CVD (and other NCDs). A lack of knowledge and support to change behaviours regarding healthy food choices are also barriers. This is often exploited by the food industry, marketing and promoting food products in ways that are not conducive to good nutrition. In children and adolescents inappropriate advertisements and peer pressure can also contribute to the wrong food choices. Governments and institutional bodies can play important roles by legislating against practices such as advertising certain products during children's television programmes in an attempt to combat childhood obesity, (69) or for example regulating what is sold at school venues. Labelling of food products and informing consumers how to interpret labels may help to remove some of these barriers.
A major obstacle in steering the present rapid NT into a more positive direction is the difficulty of breaking the vicious intergenerational poverty-malnutrition cycle. This cycle starts when malnourished women become pregnant. It is now known that nutritional insults during foetal life may programme the foetus to be vulnerable for several NCDs in later life when exposed to an imprudent diet. This is in addition to possibly being a low-birth weight or disproportionate baby, as well as a mental and physical stunted child, developing into an adult with low human capital, unable to escape poverty and malnutrition. (70) This phenomenon contributes to the co-existence of undernutrition in children and high prevalence of obesity and NCDs in adults that many African countries are experiencing at the moment. Because people eat foods and not nutrients, the WHO/FAO (71) started a process in 1996 to guide member countries and regions on how to prepare and use food-based dietary guidelines (FBDGs)
to address nutrition-related chronic diseases. The WHO (72) has now published a comprehensive procedural manual for the development and implementation of regional and country-specific In South Africa, a working group, representing different organisations involved in food and nutrition, developed a set of FBDGs (73) that were adopted by the Department of Health (Directorate Some practical advice on the way the South African FBDGs can be communicated and explained for prevention of CVD is given in Table 2 .
soMe concludInG reMArks
Besides increased mortality rates, African countries face great economic challenges with the expected CVD epidemic. The costs are largely to health systems, and to the continent as a whole. For example in South Africa, 2 to 3% of the country's gross national income, or roughly 25% of South African healthcare expenditures, was devoted to the direct treatment of CVD in 1991. (74) This situation is made worse by the fact that such a high proportion of CVD burden occurs earlier among adults of working age in developing countries. (75) It is difficult for policy makers and health professionals in Africa to plan for prevention, as decisions are often made by politicians.
The socioeconomic consequences and costs of secondary and tertiary healthcare of CVD are high. There should be more emphasis on prevention. But unfortunately, the resources devoted towards prevention of CVD are scarce. As mentioned earlier, there are many examples of holistic, multidisciplinary intervention programmes with strong evidence for significant reductions in morbidity and mortality associated with CVD, but few of these interventions have been implemented in Africa.
Therefore, in this developing region with limited resources, the challenge would be to create and implement cost-effective, multidisciplinary prevention programmes as well as sustainable infrastructure and trained personnel for care and treatment of CVD.
Because of the relationships between nutrition and CVD, these programmes should aim to equip all health professionals with adequate and relevant nutrition knowledge to contribute to improved diets and nutrition quality, ensure food and nutrition security and increase physical activity. These primary practices could curb obesity, hypertension CVD, diabetes and other NCDs.
Primary and secondary prevention of CVD are possible, but it will need capacity in the form of financial and suitably trained human resources to implement timely and appropriate dietary interventions to steer the nutrition and epidemiological transition in Africa into a more positive direction.
recoMMendAtIons
The first recommendation is that all health professionals should be sensitised about the important role of nutrition in the prevention (73) for prevention of CvD.
FBDG-message some additional information and advice (37) Enjoy a variety of foods Enjoy eating; do not feel guilty when eating; eat as large a variety of foods that is possible (affordable), and preferably not highly processed foods; eat from each food group per day if possible (explain food groups).
Be active! Thirty minutes of moderate to vigorous activity on most days can reduce CVD mortality 1.5 to 2.0 fold. Advise on ways to increase activity (walking, climbing stairs) during daily life. If you drink alcohol, drink sensibly This guideline takes the reality that there will always be people who drink alcoholic beverages into account. It does not promote drinking, but emphasise moderate drinking which means not more than 14 tots for men and 7 for women per week. The negative health and social consequences of binge drinking and over-consumption should be explained to target groups.
Use food and drinks containing sugar sparingly and not between meals This guideline is mainly aimed at dental health but individuals and groups should be made aware that over-consumption of especially sugary drinks may contribute to obesity and risk of other NCDs.
as well as treatment of CVD. Many of these professionals have more access to individual patients and groups within communities than the relatively few trained nutritionists and dieticians.
The second recommendation is that either country-specific or regional FBDGs for Africa should be developed with different options of traditional and indigenous foods. These guidelines should be accompanied by the development and funding of appropriate marketing/training materials (at all levels: for the general population and high risk groups such as pregnant women, pre-school, and primary school children, adolescents, and the elderly), as well as plans on how to implement a holistic FBDG programme aligned with other public health interventions in a country.
The third recommendation is that all health professionals should be trained on how to implement these FBDGs to prevent and treat CVD, as well as other nutrient-deficiency and non-communicable diseases. Nutrition should form a prominent part of health professional training at tertiary institutions. In many instances re-training via short courses or workshops would be the preferred option.
The last recommendation is that nutritionists and dieticians in African countries should be enabled take leading roles in coordinating all efforts to implement appropriate interventions to improve the nutritional status of populations and to prevent future CVD epidemics.
